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PROCEDE ET INSTALLATION DE FORAGE ET DE CHEMISAGE DUN 
PUTTS, NOTAMMENT DUN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DE TRON£ONS TUBULAIRES ABOUTES INTTIALEMENT 
SOUPLES, ET DURCIS IN SITU 

La present* wvenu'on concern un pctx^ pour forer cictomser an puits, 
Kttamment an pints dc farmge pArolier, an rnoyea d'un ensemble de troooons tubulsires 
-caifircTonnes-tur^^ lnny t nd imto ncnt 
surdlesHncrcpour*reto 

5 reflet d'une pitssion intense pour prendre one forme cyUndrique, et enfio a toe 
rigtdifieet ULfjapg pcJvmenntiofl de leur paroi, P ctt co m bfe m eni transversal d'une 
preTormc repliee tont de dimensioa maxinuk sensiWement iuferieure I ton diamctre 
interne 1 t'teldeplie\ et lesdites preTormes posseaant une portion d'extremite* dont le 
dtametre - aprcs depliement - est le*geremeot supencur a celui de la prtTonne, oe qui 

10 pennet leur junction rjoot-e-bout par emboftement, avec recouvrement de ladite portion 
d*extiemit& 

Ainii, en recouraat a ce type de preTormc, qui est eonnue en soi 
- notamment par le document WOA-94/21887 • il est potable d'obtenir un cbemisagB 
d'm&ameteconstifttstf 
15 A cet egard, il conrfcci de rappeler qu'avec det chemisages (ou tubages) 

tradiaonneU constitues par det tubes en ader. on cat oblig* d*utfliter det troncons 

n rt^ f— tA+rrfirfw* k rfimfctre dAmmni en direction du food du POttS, CC glri pOte 

det prodemes d*imoalatkn et d'oqMlation utleneare du pints. 

L'objectif de Tinvcntioo est de proposer un procide* de forage et de 
20 chemisage du puits, a I'aide de preTonnes du type meationne ci^dessus, qui puisse toe 
mis en oeuvre de maniere simple et rapids a faibleooOL 

Pour cela, et oonfonn^ment a I'invauioo, on commence par mcttre en 
place un premier rioic^ 
tronooo etant toumee vers le bus. 
25 Uptoce^sekmHaventto 

a) on Tsit passer axsalemeat, de haut en bas, a travers ledit troocon. un 
oiml de forage, et on foreatf-dessous et daoi le protoogemeot dc ce trooooo un trou de 
fonncetdeprofcsKleursdBpteespou^ 

b) on retire lou tilde forage; 

30 e) on introdult une preforme, a Petal replie\ a l'inteneur du pints en la 

faitant traverser teiroDc^dcja en 
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du trou, sa portion d'eiOrfraitf haute vcnaat se placer 1 rinterieur dc U portion d'ex- 
uemiie'elargiedutroncca; 

d) on ratrodirit un ctmenl fluide ao fond da trou, autour de U portion 
d'extrtmiu* basse de b rxeTonne ; 
5 e) oo introdmt un fluide sous prasion, de densite* superieure k la densite* 

du oiroeni, k rinteneur de la preTorme afin de la depiicr radislr nient . raogressrvemeni de 
bas en haul, en refoulant le timent, cgelement de bas en haut, autour de la prfforme, 
centre la paroidu trou; 

I) tout cn nxuntenant la> preTorme sous pression interne* oo en chaufle la 
10 pro pour Uporymeriw; 

g) le dmeot ayant pru.etla preTorme ayaat durct pour constituer un 

trooc^tubutairerigk^ 
gociUgeetaUpoiyinensaiiondeUprtTart^ 

h) on rcitere I'opeimtkm pour kf troncoas suivsnts, jusqu'i obtenir U 
15 longueur dc puim chemise* souhaitec 

Lorsque, comme cela sera expiique* plus loin, la preTorme preaente des 
reserves de reane aptes a migrer vera I'exteneur pour former des venous aimulaires 
d'aaacbelte\lepottUoim 

r>manierepartkuUereiDem 
20 geore trepan apteioccupers 

premier cot d'eouan b ecment nunimal, lui permettant de passer k rinterieur du troooon 
deja en place, un second e*tai» d*caoombremettt intenn&lieire, pour le forage de la partie 
principal© du trou et un troisiemc *tat, d'esKombrement maxisnal 9 pour le forage de U 
partie dutiouo^i^ a rtccvoirU portion clsrgiedelaprtTorme. 
25 Dajaunn»dederc^isaik» 

k la prjlymensation de U prtforroe, ainst qu 'a la distribution du ciraent, comprend une lete 
i double valve plsceeen partie basse de la preTorme, et apse adistribuer iclcctivcmcnr un 
noidectegDnnas^arinlenew 

L^nsta flatton de forage et de chemisage, qui fait egalement partie de m 
30 present* mvoitk^serv^ 

qu'eile comprend, en t&ede mats : 

. une bobine de stockage et de reception, k Peat cnroule\ de Indite 

preTorme; 

- une tele swpiombani Teatree du puita, apte a pcrmettre ie guidage et 
35 Introduction dans le puits, de UpreToni»ct des difTerents outiUages servsiit au forage 
dq puits ainsi qu'au gonflage et n la polymcritation de to preTorme ; 
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- des bobines de dockage i rftat enroot dc tubes mcUliiques ^listiqiie- 
racntdeTcraablesapwa^ 

de ccs tubes conteoant an ciblc servant a Palinaenution de U preTonne en courant 
eleetrinjue; 

5 - tin geoftitruT de courant flectrique. 

D'sutres csnctensUques et avantagcs de Invention appanltroni de la 
description et des detains annexes qui en representent. a simple litre d'exemples nan 
liiiutatifitmiiiodede ndaeea 
Sur ees detain* : 
10 -les figures 1 Mac* des vuessdbe^ 

let differento* *t*pes de PopenUioG de forage de la panic de peit* qui doit rtcevoir la 
preTonne; ■• 

- la figure 5 est ine vue scnematique d'unc pcefonne et de 1 VxftOlage dont 
eile est solidaire, avant mise en place, dans le puits ; 

15 - let figures 6 et 7 aont des vues partieUes de J 'extremity basse de la 

preTonne, desUnees a illustrerle principe de la double valve dont est pourvue U tete 
d'outillage; 

^ .lesfigurea8al5UlnstrentIesdi^ 
pfeTc^meanbc^d'unnonoondejitt 
20 - la figure 16 represente schemaliquemeat. en coupe axialc, un puits 

chemise^ troistroncrocoax^ 

- la figure 17 est une vue ecnemmtiaue montnuU les dtffeienta mefeneb 
consttatifs de rinstallanoo, situes en surface (tte de putts) ; 

. les figures 18 a30 - a ecbdle plus petite - mustrcmkfcoctk)aneroaUde 
25 \ > mttf H l ' Krt " * i> rntA " difffaenteg topes dn chrmi s a g e. 

La figure 1 represente f extremite* basse d'un puits vertical en cours de 
forage et de chenisage. Ce puits, incompleTetnatf fort, comporte un cbemisagn deja en 
place sous ferae d'un tube cyUndrin^ria^2presentart 
206argie. 

30 Udian*etreDo*eettepeitic20e* 

d de la partie prindpak X si bien null est possible d Vmbofler les uns dans les autre* des 
troocoes 2, avec rccouvrement des parties d'extrtniitc* 20. 
U tioooon de cnemisa^ 2e*t aeel^ 

que 2001 

35 Nous aUons maintenant decrire de quelle maniere va toe mis en place, a 

raidedupioceV^del'iinrent^ 
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Pour ccU. comme illustrf aux figures 1 a 4, on commence par forer on 
trou dating a rccevoir ce troncon. 

A eel eiTet on utilise un outil de forage 1, du genre trepan, qui a la 
particularity de pouvoir etre rf tract* on dilate* radialcment, dans trou etats d'encom- 
5 btetnemdiJTerenls. 

Dans un premier dtat. iiiustrt i la figure 1, foutil est rftracte" au maximum 
de idle maniere que n plus grande dimension tnunversate amorise too Ubre pawage i 
I'inteneur du troncon X axial rmcnt a traven cdm-cL 

Dans cetdtat, son cnconUaement est done pins petit que d. 
10 De mamecc connue, Pootil de forage 1 est fixe* a rextremite* d*une tige 

tnbulaiie 10, qui oorte le motetsr d'entratoement (non rcpreeente') de Poutil en rotation, et 
tea organes smut son de^oiememousaeontiactkn 

Comme on le vena plus loin, tatige 10 est montee a I Vxtremi* d'on tube 
mftalliquc ante a toe enrouli sur un tambour recepteur dispose* en surface, en fete de 
15 poits. 

Dnns un second eUat de denotement wial,fflustrtiU figure 2, Upartie 
coopante 12 o> Toutil poasedeundiametrcde travail sensibtementegalaD. 

L'outil ayant 6t& descendu axialecnent dans k puitt, a travcrs le cubage 2 
deja en place, on provoque ce deploiement radial an diametre D toraqu'tl est arrive* a 
20 rktenewdetapoitto 

vaat sa desoente comme iUosJnl par la HecheF* alafigure 1. 

On realise afastkfoiiged^utro D, coaxial an 

troocon 2, dans le nroSongemcnt decetui*cU dans k sol S. 

U profoodeur de forage correspond a It longueur du troocon que Too 
25 loahaiternettrecnpUce. 

L'outil I poasededes organes de ooope additionnels 11 qui peovent etre 
deploy** radialcment a un dimme4re napfrieur a D, afio de pouvoir recevoir la portion 

Comme illustr* a It ngiun 3. par remontee de 1'outil scion P a , on realise 
30 itoitmflftrgitm^tf^tt^in^ «uftM^g«trinc hauteur. 

Akfigure4«iadesigne*parlafeTe^ 
du trou 3. pax la reference 31 ko^ 
basse d^ tron, dont k diameire 

J^preTonne4repreaente 
35 genenJ que odle decrile en d&ail dm k WQ-A-94^1887 de>cit£. 
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Neanmoins, die estdepourvue dans si partte basse d \m ocgaoe obturaieur 
gon/lablc, du fait que* a affaire a un trou borgnc ; de plus, U preTormc 4 possede ime 
portion d'extremite* basse 40 de section elargie. 

Uprtfonne4alfnpport<cparunctigc tabulaire 5 ca «ar. enroaUWc 
5 sur uo tambour de stockage situ* en surface, et qui pennet de U fake descendre a 
I'intcVieurdu poits. ct de hit foumir to flmdcs de cimentation el de goo/lagc. mad que 
I'energic dectriquc poor la polymensanoo de la preTonne, par 1'intennidiaire d'un 
disposita^rnccord^ 

la preTonne et ae accordant en panic bamdecdle<iiiiiaettededbtribitiao5L 
10 Ce type de tife d'ader enrwilabie eat coumnment designee dans le m6der 

par le tenne anglais "COILED TUBING" -en abregd "CT.* % 

Comme cda est d&rit dim le WO-A-94/21887 d*ja dte\ la preTonne est 
obturfe a ses extremites haute et basse, dc manierc etancbe, par des mancbora arracfaa- 
biea et/ou dtoupabtea eo fin d*opentioa. 
15 La tfcte distributrice 51 possede tine double valve 52, S3, art iono a hl e 

idectivement (der^ U surface), 

Comme illustre* aux figures 6 et 7. la valve 52 pennet de dixtribuer un 
fltikfe de gojnla«B 4 rtateifew 
distnlnier un dnieirt nnkk a U 
20 Cccimeinustrc^U figured imualementa 

lY«itiadutfeinemrepUe*-estdeao 
travCTleWttBOfldcchem1aage2de3acnplaceL 

Bieneniendu. pour que ced soil pw 
biement tnuBvetaal de m preTc^ 
25 debtee, qui corapood a ^ 

Lnrsque la preTonne est repUec aur eOe-ine^eUepiesenieuiie section en 
"ITouen forme d'escargot - comme iHwtrc* par example aux figures 6A et 63, 
respecti vement du document WO-A-94/25655 ; lorsqu'dlc est depute die presente une 
section ci roihri fc 
30 Upnflbme4est|)o«domieedaitt 

d-extrfmitf plus large 40 se trouve m regard deTclaijissement depute 31 ;» 

du trou 3 eat d&enninfe pour que, dans cette position, la portion eupeneure de la 

preTocmeKtrouve en regard der^^ 

On procedealors a injection dWdb«dccniie2ttlio^6nUlasedela 
35 preTonne. via la valve 53 ((leches J. figure 9). 

Le cuncat est choisi pour avoir une density votstne - voire legerement 
superieure - de cdk de la boue liquide 7 se trouvant dans le puitx. 
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L'arri v*e de anient a la base dc la preT drme ctasse done c*teboue vera le 

Commc iUustrC a la figure 10. on pocfcde ensuite au gonfUge dc la 
prtforme. cn injectant unfluidesous pression a 1 ' interieur dc celled . via la valve 52 
(Metal). 

II s'agit soil d'trn Uquide introdutt dc rextcVicur (depuu latfcede puits) 
par le condoit 5 dans la prtYorme. soil d'un liqukte(cau.bogco«pc^c)prc^dtti$le 
puits ct pomp* dam la preTorroe, 

Le liquide dc gonflage est avancageusemcnt caoia pour avoir unc densil* 

legcnraeitfiapefi^ 

gonflage va ae faiie progressivenient du baa ven le haul, commc symbolic par let 
OtdbaG a la figure Id 

A deTaut, la progression du gonfiage du bas vers le haut peul itre oontrolce 
en prevoyant, le long de la preTonne, une seiie de bngues de contention frangibles, donl 
le seuil dc rapture eat adapt* a ce sew de progression. 

Udnicirt eat par consequent refoulc 
paioidu puits, conuiicsy^^ H. tandis que la boue 7 sc trouve chassle 

ven k haut 

De preTerence le volume dc ciment penpherique n'est pas suflisant pour 
atteindreUpartre haute deUprtYo^ lia iso n to cimenl dans 

la woe de jonction cntre lea pcriow d'extre^t* dea deux 
II). 

I>preTerenc*lapreTonw^ 
ctnud, prise cn sandwich cntre une pean intfrieure et une pcau exterieure clastkniea. et 
25 munie, cot* intcneur, d'une reserve conteuaut de la reainc aplc a migrer vcia rexterieur 
pour former dea bourrekts ammlairea ravorisant I'anoage el 1 Vouxbfite* du tubage contre 
laparotdopuita. 

Une preTonne de ce genre est decrite dans la demande de brevet f rmncjais 
94 08691 de>ae*elc7juil!et 1994 par Udeinanderesae,et dans son extension intena- 
30 tkw*IePCT/FR 95*00902- 

Cea venous annulaiies, reperus lout le long de la preTonne sonl reTereuccs 
9 ; de preference U est prCvu une densite* pins grande de venous (e'eat-a-dire un 
eVanememplusf«bteeiitrel« 

xnaniere a assurer une bonne Itancbelt* dans la liaison bout-a-bout dea differents 
35 tronoona. 

Le cnaufTage et la polymerisation de la preTonne rant realised une f ois le 
gonfiage tennine\ la preaaun de gonflage 
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A litre indicatif, la prcsaoo interne est dc l'orditde I5btis. 
Le chauffage de la prcTonne pent se faire ioi( ea introduisant un fluide 
chaud a rinteneir da la preTarme, soil par reaction dumique cxoChcrmiquc, soil encore - 
de preference - par efTet Joule, an moyea de resistances clectriques (fils chatiffants) 
dixpoeees dans la paroi dc la preTonne ou 4 prcarimite* de celle-ci, et alimentees en owinmi 
aectrimjedepuaUletedepmtx,^ 

A tine indicatif, la temperature nte«OTiUpdyn«risaiionestderofdre 
C*llOal40^etUdtir*cdeceC*e^ 

Lorsque la pdymerisatioc des venous 9 ct de la paroi de prffonnc est 
terminee. et que la timet* 6 a fait fa prise (figure 12). on retire PotrtUUge 500. 50, 51 
(flccheK. figure 13). 

On instslle aloci un outil de coupe (501) H VtxttimM du tube 5. el oo 
decoupe le manchoo d'aanchelt* de I 'extremity haute de la prt foone (polymerise*) 4* 
(figure 14), qa'on arrache ensuite. On opere de la ratae maniere poor le manchoa 
15 infeneur. 

Opobtieolatoretmtn»gondecfacmisage 
meal le tube$e precedent 2 (voir figure 15). 

L'opexation qui vient d'tcre decrite est Wen sfir reHeree, trouconapres 
troocoo, aftn d'obfienir Uprofoodeurde puits chemist souhsitee. 
20 Dens un mode der*alisatk»p 

composee a 30% de renne cpoxy et a 70% de fibres de vctre, cette ime eymnt one 
epaisteur de t'ocdre de 14mm ; le* pcaux intencure et exterieure, en caoutchouc 
tynt!»ftique,ontrespectivcmemu^ 

A tHre indicatif « la portion principale de la prcTonne 4 possede, a l*e*tat 
25 deplie^tmdiametreintenew 

184mm, Undis que la portion elargie 40 possede un diametre interieur de Pordre de 
188mm et un diametre extftieur de Porere de 236mm. 

Us portion 3032 ct 31 du puits out dea dismetre«nK5yccsdcrordrede 

197mm et de 244^mm, respectivemenL 
30 uilous^swdeacafrerentstren^ 
simptetitre indicatif, talcogueurd*^ 

La figure 16 iepresente un puits P chemise* par un ensemble de tress 
tnncc«s2A.2Bet2Csbc«tes^ 

U figure 17 ret*^frsrhr%iarimi^ 
35 qui pennet de tnettre eo oeuvre le precede 1 t ri m I'inventiocL, 
Sur cette figure, to tte de puits. reTere^ 
me^ique (chassis) 100 entourant la ttede puits. 
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Ceac structure 100 pone un iojecieur 101 pourvu d'un sabot d'appui 102, 
et servant k supporter ct k pousser les dfflftcots matends torsquTU sect desceodw dans 
le puts ou retires de cdui-o ; die ic trouve a 1 "aplomb de 1' entree du puitx. 

On a designs' par la reTeicncc 54 on tambour de stoefcage sur kqud est 
5 eniculeeUpreTc*ine;elte est supporteeparimwsgoonet 

UreTeteoce540de«gneiMsata 
al'entreedupuits. 

Les ittTcYenoes 56 et 57 design 
et suck* respecti vernal Us tubes ^T. w (Coiled TUWn|)5S0et5u 
10 Lb tube 560 sen a supporter et a depiacer rotttfl da forage ; le tube 5 

(canine deja <£t) sett k supporter la preTorme, a amener let flutdes de gonflage et de 
amcntatiOQ a la prcTorine, ( et a la connecter a use source de courant electrique (pour la 
polymerisation). 

L'dectricile* est fournie par un genersteur fiectriqoe 58. 
15 La reTtenoe 59 deagne une cabine de cootrole de I 'operation. 

De mamerc classique, lVntree du putts a forer est mi tialement garnie d'un 

cuvdage 550. 

Le trepan 1 est adapt* a rextremitc* du tube 560, Icqud est derouW du 

tambour rtcepteur56, support etgiudd park sabot 102, dim 

20 (voir figure 18)* 

On procede alors au forage du trou, de forme dtagec 3, destine a ieoevoir 

le premier troops (figure 19). 

Aprcs mise en place de la pttfeenc. omental 
pdyncfisation iiLsjBt decell^ 
25 oo retire te conduit central (^ 

54 (vide) stir Uquelle 6ait iniualemeut itockec la preTorme (figure 20). 

UpreTccmcse trouve abc*^ 

On defait ensutle les connexions aydraulique et clectrique avec la 
preTorme, on installc et on sceUe de maniere eunche autour de U tete du puts un 
30 sjoaieiflagcdesfaMte 

A Taide de I'outil de coupe 501, port* par le tube 5, on decoupe les 
mascfaocts d v aandifitd bant et bas (figure 22). 

L*4tape navante coosUte * forer la section wrivante, pour obteoir un trou 
6ag« pcoioogeanl lc troocoo 2 (figure 23). 
35 EnsuitCt cat calibre les diamctrcs et on verifie I'sli gnemetit du tronoon 2 et 

du trou 3. 1 1'aide d'un instrument approprie* 1000 (figure 24). 

On met en place uoc nouvdie preTorme (figure 25). 
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OnUfctdacendrcdaulcpuiU.ctoaUp^ 
le trou 3. On b cuonede iu tube 5, et on pnocfcfe ail goafUge,tUdmeatatkm.eUta 
pofr n rf rinrton (figure 26). 

On retire Ic oooduit central 5a qu'on remonte et qn*on ennwle tur le 
tambour reccpteur 54 (figures 27 et 28). 

OniuspeodltotildcaKip^ 
let mandwns d'extremitf (figure 29). 

Ou obtiett lin deiix trongoia 
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REVINDICATIONS 



1. Prooide* pour forer et chemijer un puits, notamment un puits de forage 
pltrotier, au moyen d'ua cosemble de troncons tubuUires - ou preTormes - similairet, 
imtialemeut souptea, epta 4 toe reputes longitudinalemeot sur cUee-mlme* pour toe 
introduises dins le pints, pub * toe deplieca radialement sous reflet d'une pctssioa 

5 interne pour praxlre one forme cyliodrique, et enfin I Ctre rigklifiees inritu par polymeri- 
sation de Xeur paroi, 3 4 eacoabremeot transversal d'une preTonne reptiee Itant de 
di mensio n nuuageie sensibtenieeJ isfeneure 4 sea tfiametre intern 4 V6ut deplie\ et 
lesdhes preTormes (4) pcsaedaiit one portion d'extremit* (40) dont le dtstnetre - apres 
deptiemenl - est legfcremenl supeneur It cdui du reste de U preT orme, ce qui permet Uw 
10 joactioo boui-4-baut par cmbotlement evec reoouvrement de ladite portion d'extremite* 
(40), caracteroe* per ic flit que, un premier traocoo (2) sysnt Ite* mi* en place du cotf de 
r entree du puts, sm portion d'extrtraltf elwgk(40) tourote ven lebes, 

a) on fait passer axialcmcnt. de haul en baa 4 travert ledit troocpn (2) , un 
outil de forage (1), et oo fore au*4essous et dans le protongement de oe troocon (2) un 

15 Uou (3) de forme et de profoodcur sdiptecs pour reccvoir le troo$on suivent ; 

b) on retire I'outilde forage (I); 

c) on introduit une preTonne (4). a r*at replie\ 4nnleiieur du puits en la 
feasant traverser le trooooo (2) dej4 en place, et on la posttionae coavenablemcnt 4 
V interieur du trou (3), aa portion d'extremiuS haute venant se placer 4 rinterieur de la 

20 portion. d'extremil6 G*rpe (40) du troocon (2) ; 

d) oo introduit tin ciment fluide (6) au fond du trou (3). amour de la 
portion d'extrexnite* basse de la preTonne ; 

e) on introduit un fluide sous pressioo (8), de density superieure 4 la 
densite* du anient <6), 4 rinterieur de la preTonne (4) afln de la deplier rndislement, 

25 progrcasivettcut debet enhance 

del* preTonne, centre U paroi du trou (3); 

0 tout en mainteoam la preTonne sous pressioo interne, on en chauffe la 
parol pour lapotymeVber ; 

g) le ciment ayant pris, et la preTonne event durci pour coostituer un 
30 tronoon tubulaire rigidc dc cheminge (4*), en retire ■jrialcmcnl let outillaget ayaai servi 
an gnflage et 41apdymens^ion de 

b) oo reitere retention pour lea troncons strivants, jtaqu'4 obtenir la 
longueur de posts eternise* souhaitee. 

2. Proceed selon revendication 1, cmct6ti$6 per le frit qe'oo utilise un 
35 outil de forage (l)du genre trepan^ 
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tl 

radiale* k avoir un premier tot d'enoombiement minimal, lui pcnacttmt de passer k 
I 'inldrieur do uonooo (2) cfeji en place, un aecood tot, d'caoombfane&t intermMairc, 
pour le forage de la partie priactpale (30)dutrou(3)etun troisifcroc tot, d'enootnbrcment 
maximal, pour Ke forage de la partie (31) du Irou (3) dcsui^ a reccrar U portion torgte 

5 delaprffonne(4). 

3 . P*oc6d£ eelon la revendkatioa 1 ou 2, camct£rie£ par le fait que ledit 
outfflage oomprend use tatc (51) k double valve {52, 53) pUcfe en paitie base de la 
pctfotme (4). etapteia^buertaec^vemeatui] flmde de gonflage (8)M'int£ricurde U 
pi<roni»(4)eiimdaeatlhade(7)i 

10 4- Installation de forage etcfe 

propel scion l'uacdcsrevettficati^ 
tftedupuitt: 

- one bobine (54) de atockage et de reception, a r tot ewould, de ladite 

pre?orme(4); 

15 - use tete (101) surplombant reatree (55) du puits, mpte * permettre le 

gutdage et rinUDducuon dans le puits de la preTonne (4) et dee different* outillages 
servantaufon^dupuiuiaiimqu'M 

- dee bofcnes (56, 57) de stockage k 1 '6at enrouW de tubea mfelliques 
flastio^ttiicntdeTonnabta^ 

20 dans le puits, Tun (5) de cea tubes coo tenant un dble servant a lamentation de la 
prtfonne en oouxunt Acctripjue ; 

- on generateur de contant flectrique (59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 

57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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2796483 



PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections— or preforms— that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

. figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1. 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21 887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 51 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 3 1 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 



2741907 



This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 

extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 

sleeves (figure 29). 

Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 
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10 

CLAIMS 

L Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4')> the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (3 1) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
15 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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